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Summary 
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nov- fmiii ihc .'.uminil nl Mi binnic, VVtslcrri Emvinee. Pupud New Criiine;i it. described 
li IS a iruMfraiely larat spixics (inak's 4J.i a7J( imn j tfcmalc so .H mni S-Vl disiingiMihed Fn'in uniipL-ncis hy 
IIk- preseme iH an orange sliipo I'rom Ihc lip ol ihe smiul Jnrsnlly acniss each eyelid, lorming an airow-sliapi’d 
mark on ihc crown The advenisenieni cull is a .senes ,il' II 12 deep en.'uks ultcrcd Inim ilie eniiaiise lu. or deep 
within, erevictrs between rocks The leroale puralype eonimns large (4 5 inm dianicli’t ) impignienleil eggs indicating 
that like oiliei Ansmdopapu.in microhylids. larval dcvciopineni is eoiiipleicd within the egg eap.sule, .Among 
ihe Aslerophryinae. f ullulupi siinUiiiHv, and C. h. hiimhplli share a unique eomlition of ihe niniKlihuliir bi.niLli 
ol the trigeiniiul iieiv^ suggesting thiil < viifijllolhs -.in. I not C . h iniiifiiiii Is Ihe elivic.sl relative ill t' li. Iiniiiii'iilii 
This and a nninher of oilier eonsislenl morphologieal dilterentvs indieaie ihal C. h. warram; elevalion 

to speeil'ie suiltis 

Ki y WoBUs; Aiiura. Miefohylidae. Asleniphrymae. frog, new species. Oillulop\ sp, nov. Vulktlnps 



luimiriiUi. Callulops i iimpliis. New Guinea. 

Inlrnrliictioii 

Mitrohylid frogs of the subtiimlly .Asieropliryinac 
arc rcslrictcd to the New Guinea matiiland and ncaihy 
islands (Zweitcl t Tyler lk>82i I'his ecologiotlly and 
ntorphologieully diverse group ixcurs from sea level 
to siibalpine iriciidows high in the central eordillcru 
(Zwcirel 1972). In a review of the A.slcrophryinae 
Burutri (1986) recognised eighi genera .ind 43 spceics. 
Blum & Men/:ies (1988) subsequently described nine 
new species of Xt'nobdtradms and Xi'norhimi. and 
Richards cl al. fl994) described a ilcW' species of 
.'lvmri//thns, bringing the lulal to 53. Additiimal 
undescrilscd spec ies occur in luuseuio collections, and 
field work continues lo revc.tl unnamed uixa. 

During a survey of the fauna of Mi Binnie, Westci ii 
Province, Papua New Guinea (Dennis cl al. I995(' 
three of us (SR, .AD, MC) colleeicd an undesetibed 
specic.s of the aMcrophryiiie genus Ctilliilops. The 
discovery of this new species necessitates a 
rettsscssmeni of the relationships of Ihe laxa currently 
recognised as subspecies of Callulofis Immcohi. Here 
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H'H tlcsciibv ihc iic\c ipcac'i and dcwoiwntlc lluil 
CaUith’p.\ hniiiicnla rtmipia.\ warrants tievarion to 
.specific status. 

MultTials and Metltods 

Specimens are depitsilcd in the Bh'logy Department- 
University of Papua New Ciuirieu. Port Moresby 
(LPNG) and the Queensland Museum. Brisbane 
(QM), 

Recordings of mating calls were made in the held 
w ith a Sony I’oifessional Walkman lape recorder with 
all hlectrei Condenser Micmphone BCM-Z.200 and 
were analysed using the sound analysis program 
"Canary'' (Comc-ll Utniihology Laboratory. 1994) 

Measurements were made to the neatest (1.0.5 mm 
with dial callipers or lo the nenresl 01 mm using a 
binocular microscope with ,in ocular micromelet. 
Methods of measurement llillow Zweifcl 1 1983 1 exeepi 
the .snout -naris mea.suremenl, taken from the tip of the 
snoui 10 the ccnlrc of the naris, Measuiemems (mm) 
were; snoul-cem length |S V); tibia lengih (TL), eye 
diameter (EYE); eye-nans disiancc (EN); inicrnarial 
distance (IN); snoiii-naris distance (SN); head width 
al angle of the jaw's (HW); head length from tip of snout 
lo angle of the jaw.s iHL); horizonial diameter ol 
tyntpanum (E.AR); hand length iHD); Iitoi length (ET'i. 
The father feaiureless ptiimar and planlar surfaces ol 
the hands and led. -ind the poorly defined tympanic 
aniuilus made me.isuremcnl c>f the hands, leel and 
tympaniini djtficull, and '.he iiieusufcmcnls .should he 
ircaled with caution. Ope of us (TCB) dissected the 
supcrTtcial throat and Jaw musculature under a Wild 
M3Z mieroseope with the aid ol topical application 
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or tlic lodme-poiassiuni iodide soUilion ol' Bock & 
Shear ( W72), I he squamoNal bone was aKir esamineil, 

iSysJematies 

Ctilliiliips Boulcngcr is applied lo astcrophryine 
inicrohylid Irogs lormerly relerrcd lo PhniianuiiUit 
Peters, Ibllowing the rec^mimcndutiun of Dubois 
(WHS). C'allulops is distinguished by two skull 
characters: two suppleinentary slips lo the M 
inleriimndibularis arise from (he dentary; one via a 
tendon and the other directly, and run together, nit'ie 
or less parallel to the mandible, to insert upon the 
ventral fascia of the M subtnenialis and soineiiiiies 
also upon the adjacent medial aponeurosis of Ihc M 
interrnandibularis (Burton 1986). J he second character 
IS that the otic ramus of the .squamosal bone is about 
the suinc length as the /ygimiatic ramus, and ii is not 
twisted i .c. the pivstero-lateral surface of the otic ramus 
IS continuous with the lateral surface of the zygomatic 
ramus (Burton I486). 

fn his revision of the astemphryines. Zweifel ( 1972 1 
described ColluUips li. humnoUt and C. h. compniw 
These taxa resemble each other superlleially upan from 
relatively longer legs in C h. humu olu. and an orange 
postoeuiar stripe in adult C. Ii. compiiis which is only 
“somewhat developed in young humicolo" (Zweifel 
1972 p. 476). The geographic ranges of these taxa abut. 
Zweifel rcpoiled only tme instance of sy nipairy, and 
was reluctant lo assign the la.sa to species status in the 
absence of evidence of reprixiuclive isolation. 

Burton (1986) added two further characters lo 
ilislingiiish the ta.xa First, in C h ImmicnLi the M 
deprcs.snr manclibulae arises from the dorsal lascia. 
with some fibres from the otic icUiius of die .squamosal 
and llie posterior surface of the adjacent priKHie. in 
C. h. vvmptus and all other Collulups. additional libres 
arise from (he entire posterior and vcnirul surfaces ot 
the rympanie ting. .Second, in C. h. hiiwicolu the 
mundibular branch of the trigeminal nerve passes 
directly veniro-laterally through the M. adductor 
niandibulae posterior loiigus on it.s way to the 
mandibular musculature; in C. h. amipiux anil all olher 
astcruphryincs Ihis nerve passes anlero-laierallv 
between the M. a. m. posterior longus and the M. ni 
anterior longiis, and then posiero-ventrally ac lOSs the 
lateral surface of the M. a. m, posterior longus bdore 
plunging low'ards the mandibular tnusculalure Burton 
(1986) made no laxonomic recommendation regarding 
ihe status of these taxa 

Calliilops saginatus sp. nov 

(TIG.S 1-5) 

Hi>li)t\pe: UPNG 90,51 an adult male CoHecled by S. 

J Richards. M. Cunningham and Dennis on 



20.XI 1994 at an allilude of 2201) m on the summii ol 
Ml Binnie. Western Province, Papua 'Vew Ouincti (141' 

7 .)in:, .s-’n'S) 

Fnrutypes. UPNG 9052 (adult I'cniale). QMI 602.’l 
(adult male), same data as fioloiype 

rhfinUlon 

A nioJeraiely large and robust species (males 
44 1-47.8 mm S-'V'. a leinale 56 5 mm S-V ) disiineuished 
from congeners by- a cxmibin.ilion of the following 
characicrs fingers and mes w iiliout expanded discs. 
H disimc'i orange stupe dotsally on the head from the 
.snotu extending aems.s each eyelid, (ympanum 
indistinct. advci''.lscmenl call a set lesol deep Vrawks' 
wilh adotninanl lrcqueni.7 of (i09 Hz, a note repeiitiou 
riite of I 85-2. 2/s and a pulse rate of 1 1.89- 14, 02; ms 




Fig. I Ciilluli<py yagWutu.y .sp nov in li(e (S-V 56.3 nnn) 



Dc.si riplion of hohnypv 

BikIv robust, aliDosI pear shaped (Fig. I), head 
broader than long ( HW;Fll. 1.25) with iiares closer to 
lip of snout than to eve I'SN'b’N O61 and dirccicd 
lalerally, Internarial distance greater than distance from 
eye lo nares (PN/JN 078t. eyes large (EYF./S-V 0.119). 
Snout blunt, broadly rounded m dorsal view' and 
roiindi'al in lateral view (Fig. 2). Cariltius rosiralis 
rounded, lorcal legioii .sieefi, .slightly conaive 
Tympanum indisnnet. annulus barc-ly visible. Doi-sal 
and veitiral surlaces imnutely giamilar a w'eak 
supraiyinpariic fold Anterior palatal ridge long, 
smooth, posteriirr palatal lidgc with ll distinct 
denticles 

l.inibs shcifi ( I L/S-V (I..38). relative lengihs ot 
lingers .3>4 >2:’l, fourth linger only margiiiully 
longer lhan second Fingers unwebhed. tips without 
cxpandeil discs, suhanicular lubetclc.s low. rounded. 
Palm smooth except for a low inner mntaeatpal 
tnbeic'le. Relative lengihs ot titcs 4>3>5>2>l. Toi-s 
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unwebbcd. lips wilhoul expanded discs, subarueular 
iiiherdcs low. rounded, A low. oval inner meialrirsal 
iiibert'lc, no ouler tubercle (Fit;. 3). 

Colour in life uniform deep red-brown dorsally on 
body and limbs, yrdding lutcrally into a unilirrm lighlei 
brown ventral .surface. Throat .slightly darker brown 
than rest of venter. Head deep red- brown w'ith an 
orange stripe dorsally from tip of snout along camhus 
and over eye, forming distinct arrow shape on crown, 
.Slight orange tinge on upper surface of thigh. No other 
markings dorsally or ventrally. In preservative brown 
with a mauve linge dors.'illy. brown ventrally, stripes 
on head very pale pink. 



A 




Fig, 2. Views Ilf head of Cullulups sagitiutui sp. miv. holotypc 
(l,IF'NG dost), A. Dorsal view. B. Lateral view. Scale bar 
- 10 inrn. 




Hg. 3. Hand and lixn of Callulups .saxiiiuius sp. nov. holotypc 

(UPNG dO.SI), A. Plantar view ot foni. B. Palmar view 

of hand. Scale bai = 10 nmi, 

Dinmisianx of holoi\pe 

S-V 47.8; TL 18.2; EN 3.3; SN 2.0; IN 4.2; EYE 
5.7: HW 17.0; HI. 13.8; HD 12.5; FT l<J.3; EN/IN 
0.785; TL/S-V 0.38; HW/HL 1.23. EYE/.S-V O.IP); 
HW/'S-V 0.355; width of toe tip on fourth toe 1.0 (widlh 
of pcnullimale phalanx 0.8), width of toe tip on third 
finger O.d (1.0). 

MuscuhUure 

The superficial throat musculature and squamosal 
form conform to the definition of Callulops. The M. 
depressor mandibulue arises predominantly from the 
dorsal fascia, but also receives substantial contributions 
from the otic ramus and the posterior and ventral 
margins ol the tympanic ring. The mandibular braneh 
of N. trigeminalis passes directly venlro-lalerally from 
the brain case and penetrates the M, adductor 
mandibulae posterior longus tm us w'ay to the 
mandibular musculature (Fig. 4). 

Aiiwrtiscwetu call 

We recorded twu call sequences but only one of these 
is of .sufficient quality for detailed analysis. The mating 
call is a series of deep, guttural croaks "crawk, crawk, 
crawk...". The recordings contained II and 12 notes 
lasting a total of 5.57 and 5.186 seconds respectively 
(note repetition rate = 1.85/s and 2.2/s) Both calls 
had a dtiminant frequency of 609Hz.. Individual notes 
in the ll-notc call lasted 118.9-182.3 ms (mean = 
154.2), contained 10-13 pulses (mean = 11.63) at a rate 
of 11.89-14.02/nis (mean = 13.23). Fig. 5 illustrates 
the first four nou:s of an ITnole call recorded at the 
type locality on 20.xi.94 at an air temperature ol 
l‘3.5'’C. 
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Hj' 4 Diirsii-bleral view o)' iiiu«cuUlurc ol right jaw of 
taxitMiUi sp. nov A M udduLioi mamiihuku.' 
mitpnof Iniigux; D M depressor ttianiJihulue: P. M 
aikhieutr mnndibiilac posterior tongu.v S. M, mtilULioi 
Miaiuiihulue cxlemus superlVialis (sevca\l>; V iiKiiiitiluilm 
hiiiiieli ol irieotiiinjl nerve. Scale bar ~ 5 mill. 

The eiills were uttered at irregular imerr'als, willi luiip 
periods (often over live minutcsl between calls. On 
several ixvasions sve heard a melodious, dove-like “coo 
a«)....“ vocalisation uttered imtnediately following, or 
from ihe same viciiiiiy a.s. one of the call typc.s 
desciihed above but we were unable to confirm 
svhether it was part of ihe vocal repertoire of thi.s 
species. 

Natural himorx 

The type series was collected in disturbed rainfiTrest 
and secondary regrowth at altituiles over 20IK| m along 
Ihe access road to the sumiuil i>f Ml Binnie. One male 
was ciilling from the entrance to a deep crevice between 
rocks in H vcmciil road cutting, and the other was 
calling fa>rn deep within a labyrinth of crevices among 
laige rocks in the road cutting. The lemale was 
collected on the surface and appeared to be approaching 
the laiter male. Additional males were heard calling 
within crevices adjacent to the road bul we were unable 
to trace them due to the sporadic nature of calling and 
their subterranean habitats. 

The female contains large. Uiipigntented eggs 
indicating that development occurs within the egg 
capsule like other Australopapuan mtcrohylids (Zwcifcl 
& Tyler 1982), Two mature eggs measured in Ihe ovary 
wctc '1.? inm in diameter 



The skin oj'lhis species is thick and glandul.ir (big. 
4) and llic animals exmleci a slnny mucus when 
handled, apparently as a defensive meclumt.sni 

Uiniiiiitn 

The coli.iur putlcrn is consistent in the three available 
specimcn.s, all ol which exhibit the distinctive orangv 
.stripes on the head. Some irf the fingers and toes nf 
each specimen are dehydrated making accuiau’ 
mcasiircmenl difliculi, hut none has expanded discs; 
some lingers and toes have faint, ve.sticial grooves on 
the lips. Measurements and pmporiKins of the iwn 
paraiyric.s (IJPNG 9U52/g.MJb0231) ate: .S V 56,3.'44 I. 
TL 19,8/14,6. liN 3, 4/3,3; SN 2.1./2.0; IN 4.6/3.9; n\T 
60/5,2, HW 19.0/17.7; HL lO.O/lM; I T 21.0/19.0. Hl> 
1.3.2/11.7: BN/IN t|76, '0.846; TL/SV 0.35.'0.33; HSV. Hl 
1.18/1.09: fcYh/S-V 0.106/0.118; HVV/S-V 0 3,37. '0.401, 
width of toe lip on Ihunh toe (width of pcnuliiinale 
phalanx) ).l (0.9), /0, 8 10.7); width of toe lip on lliinl 
linger 1.0 (l.())/l,C) (1,0). 

Compaii.ujti it'/rh ullicr \pi\ies 

Callitlopt, (.sensu Dubois (1988)) now includes I.' 
species. Morphologically they arc rather conservative, 
and tliere is extensive overlap in most body proportions 
among species (Zweifel 1972 'fable 6), The 
comparisons tx'low arc based largely on the detailed 
descriptions of taxa presented by Z.vvcifel 0972). 

The prescni e ol i.nange stripes dorsally on the hcixl 
diMinguishes C sagiUttttu from known congencis. 
Citlhilops hoeitf’fli, C. t-urydai l\lus and C. sUtten 
further differ from C sugituUub in having greatly 
e.xpanded linger and toe discs (vs no disc.s). Ciillulops 
doriae, C. didnus. C. fuM'in. C hutuit ola humicola 
and C. h. cotnpiii.s. C. kopsteini. C. pi'isoiianib .ind 
C. robasiui have small groiivcd discs on the fingeis 
and toes. Callidi>p.\ drriuc (IIX) mm), C’. perxonaitu 
(72, .5 rrmi) and C, rohitstm lli mmi are much largei 
.species and C. duhiits appears to be a much smaller 
species (maximum S-V = 24 mrn). Although sample 
size is small, there appear to he differences between 
the mating culls of C uigirtaiu.s and those of both C. 
piemi/uiiuy hth) C rohuMs. Two calls of C pirsaniimb 
have a dorninunt frequency of about KMX) l.'ilX) Hz (vs 
609 H?) and contained 5 notes fvs II-12). Calls of C. 
rnhuxtub from Misnna Island (the type locality) have 
a dominant frequency of about SOUHr (J, Men/ics 
unpubi data). Ciillulops h. i.s the only othei 

species in which adults hav'c orange stripes on the head, 
bul in this species the orange marking.s are restricted 
to a short lateral post -ocular stripe Caltulops sagdiutiii 
shares with C. Ii. humiatla the condition of the 
mandibular branch of the trigeinmaJ nerve As this 
condition is unique among the aslcrophryincs it appears 
to he a synapomorphy indicating a close phylogenetic 
relationship between the.se taxa. However, C. h 
luwucala differs from C srpillMus in the posse.sMon 
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lig. 5. AudiospcclRigi'.irn imp) uiul wave form (ho(tcmi) of firsl four nines ol an tl-nolc call sequence ol CattHlops suniitmu.\ 
sp iiov recorileil at Ihc type liiealiiyi Air temperature lo.S’C. 



rtf grortved discs on the fingers, and lack of orange 
stripes on the head. Three species, namely C 
ftlttntlulnsun. C. stii'iogaxtf'r am\ C. witfu'hmiiius share 
with C. sagiliaiux the lack of finger and toe discs. 
Callulapx glniuhilosus ditfers from C. sugiiialux in 
having a coarsely nioltled ventral .surface (vs uniform) 
and in having a well-developed glandular area behind 
the ear, w'hereas C siii logaslcr is a larger .species (to 
8(3 mm) and has a distinct tubercle between the eye 
and the nostril (lacking in C. xagtitalus}. CttlUdups 
wilhcliruinus closely resembles C. sagillulus and has 
a similar call (J. Men/.ics unpubl. data), size and colour 
pattern. It is distinguished predominantly by the 
absence of orange marking.s on the crown and the 
condition of the mandibular branch of the trigeminal 
nerve. 

Zw'eifel (1972) discussed Ibui specimens of Calliilop.s 
from Busilntin on (he northern slopes of the Star 
Mountains that he tentatively assigned to C. robusius. 
I’his population is geographically close to the type 
locality and is at a similai' altitude. The frogs arc within 
the size range of C. sogituilux but none exhibits the 
orange stiipes typical of this species and their 
identification remains tinccriain. 

Suirus o/ Cullulops h. humieola ami C h. comptus 

Although we .still lack calls or other reproductive 
data for these laxa, their classification as a single 
.species is no longer tenable, given the evidence that 
the taxon most closely related to C h. himiicota ts not 
C h. ronipiux but C. xagitluriix. In light of this and 



previously reported consistent morphological 
differences (Burton 1986: Zweifel 1972) we propose 
that C. huniiivlu vomptus be elevated to specific status 
as Cullulopx campiiix (Zw'eilel) new combination. 
Zweifel (1972) prcscnicd a thorough description of these 
two taxa and a detailed comparison with each other 
and all other Culluhipx e.xccpt C xagitiutux. With which 
they arc compared above. 

Etymology 

From the Sagiito ( = arrow) with rderence to the 
arrow-shaped orange markings on the erowm. 
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